in our country, it is grossly underdiagnosed due to non-specific clinical presentation, low index of suspicion by the clinicians and lack of access to the specific diagnostic facilities. 9 Scrub typhus is common in particular geographical locations which are conducive to the survival and multiplication of the mite population as well as the reservoir hosts. These regions abundant with scrub jungles, offer the best ecological niche for the existence of a sylvatic cycle among the chiggers and rodents. It is also known as chigger borne typhus, because humans and other vertebrate hosts usually get infection by the bite of infected larval trombiculid mites (also known as chiggers) harboring Orienta tsutsugamushi. 10 The disease is transmitted from mites to 'rats and mice' and the mites in their larval stage contract the disease organism by biting these rodents. Man is an accidental host. The disease is not directly transmitted from person to person. Chigger is the only form in the life cycle of the mite that bites the warm blooded animals for its blood meal, whereas the other life forms i.e. nymph and adults live on soil and plants. The chiggers after getting infected exhibit high degree of potential for the transmission of Orientia tsutsugamushi. This happens because of the transfer of the causative agent, O. tsutsugamushi in-between different stages of the vector (transstadial transmission) as well as transmission of the agent from adult to the offspring (transovarial transmission). In this way, the vector is able to maintain the infectivity for a prolonged time period. Therefore, it is now believed that mites, apart from being vectors may behave as reservoirs as much as the rodents do. 11 The clinical manifestations can range from subclinical disease to multiorgan failure. It affects people of all ages; out of these peadiatric Scrub typhus is quite common and reported in past. 12 Febrile illness typically begins after the bite of an infected chigger and lasts for 7-10 days presenting with high fever, chills, headache, rash, and eschar usually develop in infected persons. The chigger bite is painless and may become noticed as a transient localized itch. A necrotic eschar at the inoculating site of the mite is pathognomonic of Scrub typhus. Bites are often found on the groin, axilla, genitalia or neck. An eschar is often seen in humans at the site of the chigger bite. 13 Eschars are rare in patients in countries of South-East Asia and persons of typhus-endemic areas commonly have less severe illness, often without rash or eschar. 14 Mortality rates in untreated patients range from 0% to 30% and tend to vary with different geographical regions. 15 Scrub typhus that has been identified in various districts across the Nepal since, post-earthquake last few months might be a true reflection of the above ecological niche and epidemiologic behavior of the vector due to altered environmental factors. The growth of the disease has been suspected due to direct human contact with rats that have come out of their usual underground habitat after many houses collapsed during the massive earthquake on April 25, 2015. Following tragic earthquake, many people were homeless and shifted to temporary shelters. This was further accompanied by poor sanitation and overcrowding which provided the close proximity between humans, vectors, and reservoir hosts. 16 Fever remains one of the commonest reasons for seeking medical advice in Nepal. Although there are many reports on cases of FUO, these remain underdiagnosed due to lack of diagnostic facilities. Since, various parts of Nepal appeared to be suitable hubs for Scrub typhus, the clinical suspicion of scrub typhus in the differential diagnosis of FUO is of utmost importance to prevent mortality and morbidity. 17 Scrub typhus, which has been growing as an epidemic threat in various parts of the country, has indicated laboratory confirmation as essential tool to prevent and restrict the spread of disease. Currently, serology continues to be the mainstay for diagnosis of Scrub typhus. In Nepal, the burden of rickettsiosis is under estimated as there is lack of both community based studies and availability of specific laboratory tests. Probably this is the first study done on the seroprevalence of Scrub typhus in Chitwan. Therefore, this study was undertaken to determine the prevalence of Scrub typhus in all patients suspected with Scrub typhus infection.
MATERIAL AND METHODS

STUDY DESIGN AND PARTICIPANTS
This is a prospective study conducted in Chitwan Medical College, Chitwan, Nepal. Quantative study was carried out to access infection with Scrub typhus. Blood samples were collected from patients visiting CMC clinically suspected to be suffering with Scrub typhus. The samples were processed for the detection of IgM antibodies for Scrub typhus by ELISA.
Sample collection and storage
About 2-3 ml of blood was collected from patients clinically suspected of having Scrub typhus, using strict aseptic precautions and serum was separated using standard methods. Aliquots for ELISA were made and stored at 2-8 o C until tested.
Ethical committee approval
Ethical approval was obtained from the Chitwan Medical College Institutional Review Committee (CMC-IRC) before starting the study.
Data analysis
The data were first entered in the Microsoft Excel and were analyzed by SPSS version 20. A series of statistical tables have been used to present the result.
Results
A total of 410 samples from patients suspected with Scrub typhus infection were processed which included 200 males and 210 females. Number of suspected cases 85/410 (20.7%) and positivity 47/410 (25.9%) was higher among the age group 11-20 years followed by 0-10 years of age. Out of total 410 samples tested 181 (44.1%) were seropositive for scrub typhus as depicted in Table  1 . 
DISCUSSION
Scrub typhus caused by Orienta tsutsugamushi is known to be endemic to Asia-Pacific region including tropical countires like Nepal. Many outbreaks have been reported in the past. 18 After the earthquake on April 25, 2015, there is increasing reports of outbreak of Scrub typhus from various parts of the country, particularly from districts affected by earthquake. 19 Although there are several studies which have reported the presence of Scrub typhus in Nepal, the recent outbreak of Scrub typhus after earthquake posed problems in diagnosis and treatment of the disease. It may be related to poor awareness of the disease or lack of suspicion for Scrub typhus which often presents with clinical features indistinguishable from typhoid fever. 20 The diagnosis of Scrub typhus is based on clinical features and results of serologic testing. Early diagnosis and appropriate treatment is essential to prevent mortality and morbidity. In developing countries, Scrub typhus is often unrecognized from acute febrile cases contributing to added financial burden. The clinical features of Scrub typhus overlaps with other infections like, typhoid fever, malaria, brucellosis, meningococcemia and viral illness. Therefore, Scrub typhus should be considered in differential diagnosis of any febrile illness. 21 Diagnosis cannot be made easily due to lack of simple diagnostic tools in many laboratories.
The prevalence of Scrub typhus varies from 0-8% to 60% in different countries. 22 A total of 410 patients suspected with Scrub typhus over a period of 4 months were serologically detected for presence of Scrub typhus by IgM ELISA. Out of which 181 (44.1%) were seropositive for Scrub typhus. Similar findings had been reported in earlier studies. 23, 24, 25 In our study, number of suspected cases 85/410 (20.7%) and seropositivity 47/410 (25.9%) was higher among the age group 11-20 years of age which is almost similar to study conducted by other investigators. 26, 27 In our study, it was observed that out of total 181 seropositive Scrub typhus cases, female 93 (51.3%) were more affected than male 88 (48.6%). The study by Bithu et al, in their study reported that out of 133 infected with Scrub typhus, 80 (62%) were females and 53 (37.3%) males. 28 Vivekanandan M et al, also found female prepordance in their study. 29 Scrub typhus positivity was significantly higher among females as compared to males. In contrast, study done by Mahajan et al, found that infection with Scrub typhus was higher among male 24% and female 14.6%. 30 Similarly, other investigator Ramyasree et al, found that out of 39 patients, 23 were males and 16 were females. 31 However, the reports from the study conducted by Kedareshwar P S et al, did not mention any predilection for sex. 32 Results of our study showed that females were more commonly affected compared to males. This variation observed in our study could be associated with extensive involvement of females in outdoor activities whether for occupational or recreational purposes. A study done by Ogawa et al, have stressed in the fact that age and sex are known to influence the occurrence of Scrub typhus. 33 Our study population included patients from Chitwan district only, which could Thapa et al, Journal of Chitwan Medical College 2016; 6(18) be an important reason for the differences in the results observed in ours and others studies.
Early diagnosis of this disease is essential, because post-earthquake outbreak of Scrub typhus caused dozens of deaths in various districts of Nepal. Therefore, it is highly likely that Scrub typhus may be prevalent in our region as well. To the best of our knowledge, this is probably the first study on seroprevalence of scrub typhus done by ELISA method in Chitwan. Our study provides an evidence for the seropositivity of Scrub typhus which is now prevalent in Chitwan.
CONCLUSION
Scrub typhus has re-emerged as an important cause of febrile illness, making it difficult to differentiate from other infections. Scrub typhus should be included in differential diagnosis for patients with non-specific febrile illness where malaria, dengue and leptospirosis are already endemic infections in this part of our country. Unfortunately, there is no effective vaccine against Scrub typhus. Strains of O. tsutsugamushi exhibit extreme antigenic variation, natural immunity acquired against one antigenic type may not be protective against another type. This hampers the efforts to produce a viable vaccine and the disease still persists. Delay in diagnosis can be fatal. Hence, most effective measure for prevention of infection with Scrub typhus is proper diagnosis and prompt institution of effective antibiotic therapy as soon as possible.
Future scope of the study
The findings of this study gives the true picture on seroprevalence of scrub typhus in Chitwan which can be used as a baseline data in future. Some of the anticipated outcomes of the project can be used to determine the need for introduction of vaccines against Scrub typhus.
What does this study adds?
This is the first study on seroprevalence of scrub typhus done by ELISA method in Chitwan. Our study provides an evidence for the seropositivity of Scrub typhus which is now prevalent in various districts of Nepal including Chitwan.
